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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to display facility 
information required by a driver together with a sought path by seeking the 
path from the present position of a vehicle to the destination, and by 
retrieving the facility information present along the sought path based on 
the facility information stored in a memory means. 

SOLUTION: At first, the destination is set by the input of the address at 
the destination, the designation of the spot on a map or the retrieval of the 
name of the place. Then, the map of the advancing direction from the 
present position of the vehicle to the destination is read out of a CD-ROM 
7, and the map to be displayed is developed. Thereafter, the azimuth to the 
destination from the present position of the vehicle is displayed with an 
arrow mark, and the path from the present position of the vehicle to the 
destination is sought. Then, the facility information required by the driver 
such as gasoline stations present along the path to the destination sought 
by the path seeking is retrieved and displayed on a liquid-crystal display 
8A. 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The mileage of a car, and a current position operation means to ask for the current position of a car based on 
advance bearing, A storage means by which map data were memorized, and a display means to display the map read 
from the above-mentioned storage means corresponding to the current position called for with the above-mentioned 
current position operation means with the current position of a car, A path planning means to display a destination input 
means to input the destination, and the path for which searched for the path from the current position of a car to the 
destination, and it was searched on the above-mentioned display means. The path planning display which comes to 
provide a facility retrieval means to retrieve the faciUty information which exists in accordance with the path for which 
it was searched with the above-mentioned path planning means based on the facihty information memorized by the 
above-mentioned storage means, and to display on the above-mentioned display means. 

[Claim 2] The path planning display according to claim 1 characterized by displaying the facility information for which 
it was searched with the above-mentioned facility retrieval means on the same screen of a display means by which the 
current position of the car called for with the current position operation means and the map read from the storage means 
were displayed. 

[Claim 3] The path planning display according to claim 1 characterized by displaying the existence of the facility name 
searched with ttie facility retrieval means, and the existence of this facility. 

[Claim 4] The path planning display according to claim 1 characterized by what the facility which exists in 
predetermined range from the current position of a car is searched with a facility retrieval means, and is displayed on a 
display means. 

[Claim 5] The path planning display according to claim 4 characterized by what two or more kinds of facilities which 
exist in predetermined range from the current position of a car are searched with a facility retrieval means, and is 
displayed on a display means. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the transit position read out device which displays the current position 
of an automobile etc. on a display with a map, especially the path planning display which searches for the path to the 
destination and displays a search path on a display. 
[0002] 

[Description of the Prior Art] Drawing 1 shows the outline of the transit position read out device for mount. In drawing 
1 , 1 is a bearing sensor and the optical gyroscope with which this bearing sensor 1 detects relative transit bearing of the 
earth magnetism sensor of an automobile which detects transit bearing absolutely, and an automobile is used. The 
distance robot which generates the pulse [ 2 ] according to the engine speed of a wheel, and 3 are various sensor signals, 
such as on-off signals, such as a brake switch and a parking switch, and a signal for a supply voltage monitor. The 
sensor signal-processing section in which 4 processes sensor signals, such as the bearing sensor 1 and a distance robot 2, 
and 5 are GPS (Global Positioning System) receivers, and this GPS receiver 5 can ask for the location (LAT, LONG) of 
a receiving point by receiving and calculating the electric wave transmitted from two or more satellites. 6 is a CD-ROM 
drive and this CD-ROM drive 6 reads map data from CD-ROM? on which map data were recorded. 8 is the display and 
a control unit installed in the vehicle interior of a room. This display and control unit 8 Liquid crystal display 8A which 
displays the current transit location of a map and an automobile, bearing, etc.. It consists of touch panel 8B prepared in 
the front face of this liquid crystal display 8A. The switch for directing expansion of a display map, contraction, etc. to 
touch panel 8B, the switch which directs path planning, the switch which chooses the destination from the name of a 
places displayed on liquid crystal display 8A possess. 9 is a body of equipment and explains the configuration of this 
body 9 of equipment below. 

[0003] CPU (central processing unit) to which 10 performs various kinds of operations in drawing 1 , ROM the program 
of various kinds of operations which perform 1 1 by CPU 10 was remembered to be (read only memory). The memory 12 
remembers the data from the bearing sensor 1, a distance robot 2, the GPS receiver 5, and CD-ROM drive 6 grade, the 
result of an operation in CPU 10, etc. to be (DRAM), The memory for backup for holding data required also when the 
current supply to the body 9 of equipment stops 13 (SRAM), the memory (the kanji — ) patterns which display 14 on 
liquid crystal display 8 A, such as an alphabetic character and a notation, were remembered to be An image processor for 
Font ROM and 15 to form a display image based on map data, the current position data of a self-vehicle, etc.. The map 
data, current position data, and kanji with which 16 is outputted from CPU 10, The memory which memorizes the image 
which compoimds kanjis, such as a name of a town outputted from a font ROM 14, and a road name, and a font, and is 
displayed on liquid crystal display 8 A (VRAM), 17 is a RGB conversion circuit for changing the output data of 
VRAM 16 into a chrominance signal, and a chrominance signal is outputted to liquid crystal display 8 A from the RGB 
conversion circuit 17. 18 is a communication link interface. 

[0004] Drawing 2 is a format of the data memorized by CD-ROM7, and the data for every unit map into which it is a 
map leaf, as for DISUKURABERU and 21, background data, alphabetic data, road data, etc. are memorized for map 
leaf management information and 23 by this map leaf, as for a drawing parameter and 22, and 20 divided the 
topographical map of the Japan whole country by the LAT and LONG are memorized. The map leaf which described 
the narrow area in the detail is set to the map leaf from the map leaf which described the large area coarsely. Each map 
leaf consists of map display level A, B, and C which described the same area. From B, C is described by B from A and 
the map display level A, B, and C is described more by the detail. Moreover, the every place Fig. display level A, B, and 
C consists of map display level management information and two or more units. A unit describes the division area 
which divided the area of every place Fig. display level into plurality, and each unit consists of a unit header, an 
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alphabetic character layer, a backgroimd layer, a road layer, an option layer, etc. as record the name of a place display 
Oil a map , a road name , and a facility name on an alphabetic character layer , and the data for draw a road and a facility 
be record on a background layer and it be show in a road layer at drawing 3 , memorize the data ( for example , the node 
number of a node ) about the coordinate point ( the node ) and the line ( the link ) which describe a road including a 
crossing , a LAT , LONG , the link number of a link , link distance , etc. In drawing 3 , a round m£irk (O) shows a node 
and the line between nodes shows the link. Moreover, a node nvimber: The black dot (-) of 4 shows the crossing node. In 
addition, the data recorded on the road layer do not participate in a map display directly, but are used for it as road- 
system information for map matching. In drawing 2 , 24 is path planning data and retrieval data are recorded for every 
hierarchy even to the hierarchy n for a large area from the hierarchy 0 for the area where this path planning data 24 is 
narrow. Each hierarchy's retrieval data consist of node coimection data 25, link assumption pass time (link cost) data 26, 
and a path indicative data 27. The node connection data 25 are data in which it is shown witii which node each node a-g, 
X, and y are connected, as shown in drawing 4 , for example, it is data in which connecting with Nodes a, d, f, and y 
about Node c is shown. Moreover, the link cost data 26 show the link cost of the link between each node, as shown in 
drawirig.4 , the link cost of the link between Node a and Node c is "5", for example, the link cost of the link between 
Node a and Node b shows [ "10" and the link cost of the link between Node a and Node d ] that it is "20." The above- 
mentioned link cost is called for from link cost = link distance / setting rate^ and a setting rate is set up according to road 
classification and the width of street, as shown in dr awi ng 5 . Data for the path indicative data 27 to display the path 
chosen by path planning on a display map are recorded. 

[0005] In d rawing 1 , the output of the bearing sensor 1 and the output of a distance robot 2 are sent to CPU 10 through 
the sensor processing section 4. In CPU 10, the operation of the current position of a self- vehicle is performed and the 
LAT of the current position and LONG are called for. Moreover, amendment of the current position is performed based 
on the data from the GPS receiver 5. Thus, based on the called-for current position, the map data of the unit 
corresponding to the current position are read from CD-ROM7 by CD-ROM drive 6, and this map data is stored in 
memory (DRAM) 12 through the conmiimication link interface 1 8. Some map data stored in DRAM 12 are read by 
CPU 10, it is changed into image data by the image processor 15, and is written in an image memory 16. The image data 
stored in the image memory 16 is changed into a chrominance signal by the RGB conversion circuit 17, and is sent to 
liquid crystal display 8 A, and the map of the predetermined range is displayed centering on the current position. 
Moreover, if the character code and the symbolic code are contained in the map data read from DRAM12, the pattem 
corresponding to these character codes and a symbolic code will be read from the kanji and a font ROM 14, and 
notations, such as alphabetic characters, such as the name of a place, and a school, will be displayed on liquid crystal 
display 8A with a map. Moreover, based on the travel speed and transit bearing which are called for one by one with 
transit of an automobile, a sequential change of the current position displayed on liquid crystal display 8A is made. 
[0006] Next, actuation of the path plarming of the conventional example is explained with drawing 9 and drawing 10 . 
As shown in drawing 9 , a setup of the destination is performed at step A. A setup of this destination is performed 
inputting the address of the destination, specifying the point on the map currently displayed on the display 8, or by 
choosing the desired name of a place from the index of places displayed on a display 8. At step B, it judges whether path 
planning is begun. This judgment is judged by whether the switch for path plaiming of touch panel 8B of an indicating 
equipment 8 was operated. If judged with the switch for path planning having been operated at step B, it will progress to 
step C and path planning will be performed. This path plaiming adds the link cost of all paths from Origin (current 
position node) X to the destination node Y, as shown in drawin g 4 , the path in which liiik cost is the lowest is chosen, 
and in the case of drawing 4 , since the link cost sum total (10+5+5+5+5+5=35) of link X->a->c->d->f->g->y becomes 
the smallest, the path which connects link X->a->c->d->f->g->y is chosen. The path chosen at step C of drawing 9 is 
displayed in red on the display map of a display 8 in step D. Drawing 10 shows step C of the path plaiming in drawing 9 
further to a detail, and chooses the nearest start node and the purpose node from the location of an origin and the 
destination at step a first in drawi ng 10 . In d rawi n g 4 , it is shown that Node X was chosen as the start node and Node Y 
was chosen as the purpose node. Next, in read in and step c, the path planning by the side of an origin is performed for 
the path planning data containing the start node X from CD-ROM7 at step b. This path planning chooses the path to 
which the sum total of link cost becomes the lowest as aforementioned. Next, in step d, it is judged as a result of 
retrieval at step c whether it connected with the purpose node. When the purpose node Y is contained in the data with 
which the distance from an origin to the destination was comparatively read from CD-ROM7 at near and step b, it is 
judged with yes at step d, but when the destination is far from an origin, it is judged with no at step d, and progresses to 
step e. Step e performs the path planning by the side of the destination for the path planning data containing the purpose 
node Y at the read in step f from CD-ROM7. At step g, it is judged whether the path chosen by the path planning by the 
side of the destination in step f was connected to the search path by the side of an origin. When judged with no as a 
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result of this judgment, one rank of retrieval hierarchies is raised at step h in drawing 10 . When the read in data in step 
b' and step e are a hierarchy's 0 path planning data, in step h, a rank is raised to a hierarchy 1 . Next, a start node and the 
purpose node are reset at step i, and it returns to step b. 

[0007] Drawing_6 is drawing having shown intelligibly actuation when the distance of an origin and the destination is 
judged as no at step d in a long distance and drawin g 10 , and step g. When the path which the path chosen by the path 
planning by the side of a start was not connected to the purpose node, and was chosen by the path planning by the side 
of the destination is not connected to the path for which start side path planning was searched, a hierarchy's 1 path 
planning data 28 are read, and the start node 29 and the purpose node 30 are set up. If searched for the path shown as a 
continuous line by the path planning in a hierarchy 1, it will be judged with yes at step d of drawin g 10 , and will 
progress to step j, the path f^om an origin to the destination will be constituted from a step j, the indicative data of the 
path for which step k was searched will be created, and path planning will be ended. 

[0008] Drawing .1 1 shows the example of a display by liquid crystal display 8 A. In (kawing 1 1 , 3 1 shows the self- 
vehicle mark, and this self- vehicle mark 3 1 expresses the current position and the transit direction of a self-vehicle. 32 
shows the path for which it was searched by path planning, and 33 shows the direction of the destination in the current 
position, and 34 shows the distance from the current position of a self- vehicle to the destination. 35 is a touch switch for 
displaying the distance to the destination on liquid crystal display 8A, or eliminating it. 
[0009] 

[Problem(s) to be Solved by the Invention] However, it was the information which a driver needs [ that the path to a 
map and ttie destination is only displayed on the indicating equipment, and ] in the above-mentioned conventional 
example, for example, the thing which is not understood whether there are a gas station, a store, a car garage, etc. in 
accordance with a path. In addition, although the location of a gas station was displayed on the display map when 
changing the scale of the map displayed on a display, actuation of changing the scale of a display map had to be 
performed and it was user-imfriendly. 

[0010] This invention solves the above-mentioned conventional trouble, and offers the path planning indicating 
equipment which can also display the facility information for which it not only displays the path for which it was 
searched by path planning on an indicating equipment, but a driver needs it. 
[0011] 

[Means for Solving the Problem] A current position operation means to ask for the current position of a car based on the 
mileage and advance bearing of a car in order that this invention may attain the above-mentioned purpose, A storage 
means by which map data were memorized, and a display means to display the map read from the above-mentioned 
storage means corresponding to the current position called for with the above-mentioned current position operation 
means with the current position of a car, A path planning means to display a destination input means to input the 
destination, and the path for which searched for the path from the current position of a car to the destination, and it was 
searched on the above-mentioned display means. It is characterized by providing a facility retrieval means to retrieve 
the facility information which exists in accordance with the path for which it was searched with the above-mentioned 
path planning means based on the facility information memorized by the above-mentioned storage means, and to display 
on the above-mentioned display means. 
[0012] 

[Function] According to this invention, a path plaiming means searches for the path to the destination in which it was 
inputted by the destination input means, and facility information, such as a gas station which exists in accordance with 
the path for which it was searched, is retrieved with a facility retrieval means, and this retrieved facility information is 
displayed on a display means. 
[0013] 

[Example] One example of this invention is explained with dra win g 7 and drawing 8 below. Draw ing 7 shows the 
processing flow of the path planning in this example. The destination is inputted at step SI in drawing 7 . A setup of this 
destination is performed inputting the address of the destination, specifying the point on the map currently displayed on 
the display 8, or by choosing the desired name of a place from the index of places displayed on a display 8. At step S2, 
read-out and a display map are developed for the map of the travelling direction from the current position of a car to the 
destination from CD-ROM7. An arrow head (arrow head 33 in dra wing 8 ) is expressed for destination bearing from the 
current position of a car as step S3. Step S4 is searched for the path from the current position of a car to the destination. 
Processing of this path planning is the same as that of the conventional example. The path by which path planning was 
carried out is expressed to liquid crystal display 8 A as the following step S5. In drawi ng 8 , the path to the destination in 
which it was searched for the path 37 by path planning is shown. Step S6 is the judgment of whether to display facility 
information on liquid crystal display 8A, and when it judges whether touch switch "information" 36 arranged on liquid 
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crystal display 8A were operated and is judged with touch switch "information" 36 having been operated, retrieval of 
fecility information is performed at step S7. In addition, the facihty information currently recorded on the alphabetic 
character layer in the imit indicated to be "facility information" to drawin g 2 , It is the information which shows the 
classification of facilities, such as a gas station, stores (convenience store etc.), a post office, and a car garage, the 
location of a facility, etc. for example, with retrieval of facility information The gas station which exists in accordance 
with the path for which it was searched by path planning. Retrieval of whether it is searching facilities, such as a store, a 
post office, and a car garage, for example, there is any facility in accordance with the path from the current position to 
the destination, Or from the current position, the facility in along the path (less than 2km and 2-51cm) of the range and 
the range of 5- 10km is searched, and sorting is carried out for every classification of a facility. The facility information 
extracted by retrieval of facility information is expressed to liquid crystal display 8A as step S8, as shown in drawing 8 . 
DmwjngjS shows that three gas stations are located within 2km in those with one house, and the range in which it is 2- 
5km in those with two house, and the range of 5- 10km, that there is a convenience store within 5km in those with one 
house, and the range of 5- 10km, etc. to along the path fi-om the current position to the destination. Step S9 is a step 
which judges whether touch switch "information" 36 were turned off, if judged with touch switch "information" 36 
having been turned off by step S9, will eliminate the facility information displayed on the liquid crystal display at step 
10, and will end this processing. 

[0014] Thus, in the above-mentioned example, the facility information which drivers, such as a gas station which exists 
in accordance with the path to the destination searched by path planning, need can be retrieved, and it can display on 
liquid crystal display 8A in it. Even if the location of a gas station etc. is not displayed on liquid crystal display 8A, a 
driver can grasp [ which ] easily whether a gas station etc. exists in accordance with a path, if grade transit is carried out. 
In addition, in the above-mentioned example, it is in the condition shown in dra wing 8 , and the location of a gas station 
etc. can also be displayed into a display map by changing the scale of a display map. 
[0015] 

[Effect of the Invention] This inventions are the above configurations, and according to this invention, they have the 
advantage which can display the facility information which exists in accordance with the path fi-om the current position 
of a car to the destination on a display means. 



[Translation done.] 
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